include lumbar disc herniation (LDH), lumbar spinal stenosis (LSS) and lumbar spondylolisthesis (LSL). Many therapeutic options are available for patients with these three conditions, including oral drugs, physical measures (bed rest, activity modification, exercise, manipulation, local heat, local cold and corsets), injection drugs, stimulation, and surgery.
█ INTRODUCTION
L ow back pain (LBP) is extraordinarily common and is the second most common reason that people visit a healthcare provider (10) . Up to 84% of the general population will experience LBP at some point in their lives (11) , and the majority of LBP episodes will resolve within two to four weeks. Although most of the patients are never diagnosed with a specific disorder, mechanical causes of LBP for which a patient will be referred to a neurosurgeon mostly AIM: An increasing number of patients engage in health information seeking via the internet. We aimed to determine the quality of information on the internet for treatment of three common neurosurgical conditions associated with low back pain using the DISCERN ® instrument.
MATERIAL and METHODS:
The search phrases "lumbar disc herniation (LDH) treatment", "lumbar spinal stenosis (LSS) treatment" and "lumbar spondylolisthesis (LSL) treatment" were searched in the Google ® search engine using the simple searching method. The first 30 websites were evaluated for website authors (healthcare, news, personal, physician, and unidentified), and DISCERN ® scores using 15 key questions representing a separate quality criterion plus an overall quality rating. Each site was scored independently by two observers.
RESULTS:
Of 90 links retrieved, a total of 83 websites were used for analysis. The physician authors were ranked first (39.3%) in the search results. Only 3.6% of the websites had clear aims, and the information was relevant in 6%. Seventy-two (86.7%) websites had no sources of evidence for the information mentioned. The information was completely balanced and unbiased in only 8 (9.6%) websites. Fifty-one (61.5%) websites had no described benefits for any of the treatments and only 2 (2.4%) websites described a risk for each treatment. Only 6 (7.2%) websites were found to be useful and appropriate sources of information about treatment choices. The DISCERN ® scores were not significantly different between all author groups (p=0.713).
CONCLUSION:
The information on the treatment options of LDH, LSS and LSL on the internet is not useful or appropriate regarding treatment choices. Neurosurgeons should be aware of this inconsistency. (24) . Patient use of the internet for health information is large and growing as more than 70,000 websites provide health information (9) . Seventy-seven percent of patients seek health information for themselves prior to consultation with their physicians (4) . Although patient online health-information seeking might lead to better-informed decisions by patients, better and more tailored treatment decisions, stronger physicianpatient relationships, and increased patient compliance and satisfaction (1), online health information might also cause diminished medical outcomes due to information overload (18) , disorganization (17) , searching difficulties (7), inaccessible or overly technical language (16), lack of user friendliness (21), lack of permanence (20) , and inaccurate, misleading and dangerous information, what we call "Infopollution", on websites (17, 25) .
KEyWORDS
The aim of this study was to identify the quality of information presented on Turkish websites regarding the treatment of LDH, LSS and LSL, and its role in patient education by evaluating the author classification and DISCERN ® scores of the searched websites.
█ MATERIAL and METHODS
The phrases "lumbar disc herniation treatment", "lumbar spinal stenosis treatment" and "lumbar spondylolisthesis treatment" were searched in the Google ® search engine, as it is the most commonly used search engine in Turkey (19). The search phrases were intended to mimic the possible searching behavior of a patient who had a consultation with a physician at the outpatient clinic for a proposed surgery and who had limited medical or internet knowledge. The Google ® search engine listed the websites according to their relevancy scores. As a study (5) on Google ® traffic showed that the first 30 results garnered 97.4% percent of all traffic from the average search, the first 30 websites identified by the Google ® search engine underwent further in-depth review.
Each website was classified according to the website author; namely healthcare, news, personal, physician, and unidentified (Table I) .
The websites were then evaluated by using the DISCERN ® instrument (Table II) (3) . It is an instrument, or tool, which has been designed to help users of consumer health information judge the quality of written information about treatment choices. It consists of 15 key questions plus an overall quality rating. The questions are organized in three sections as follows: Section 1 (Questions 1-8) addresses the reliability and helps decide whether the information can be trusted as a source of information about treatment choices, section 2 (questions 9-15) focuses on the specific details of the information about treatment choices, and section 3 (question 16) consists of the overall quality rating of the assessor at the end of the instrument. Each question is rated on a 5-point scale ranging from No to Yes. Each site was scored independently by two observers (Y.S., S.E.C). Cohen's Kappa was run to determine the inter-observer reliability.
All statistical analyses were performed using the Statistical Package for the Social Sciences (SPSS) software, version 22.0. Statistically significant differences between groups were analyzed with analysis of variance and were defined with a p value of less than 0.05.
█ RESULTS
Of the 90 links retrieved, 89 (98.9%) were assessed. One website from the LSL group was a dead website. Of those 89 websites, six (6.7%) were unrelated to treatment options. Therefore, a total of 83 websites were used for analysis.
Of the five author classifications, the physician (39.3%) authors ranked first, followed by news (21.3%), healthcare (18%), personal (14.6%) and unidentified (6.7%) authors. However, unlike the other two groups, news authors were more common in the LDH group. Author distributions among three groups are shown in Table III. Regarding section 1 scores, only three (3.6%) of all the websites had clear aims, and all provided the expected information. These websites were all in the LDH group. Nine (10.8%) websites had unclear or incomplete aims. The information was relevant in five (6%) websites, and not at all relevant in thirty (36.2%) websites. While the sources of evidence were clear to some extent in eleven (13.3%) websites, the remaining seventy-two (86.7%) websites had no sources of evidence for the information mentioned. Of all websites, sixty-two (74.7%) had no clear dates for all acknowledged sources. The information was completely balanced and unbiased in only eight (9.6%) websites. No additional sources of information were provided in eighty-one (97.6%) websites. Only three (3.6%) websites included a clear reference to any uncertainty regarding treatment choices.
Regarding section 2 scores, nine (10.8%) websites had the description of each treatment, including details of how treatment works. While only six (7.2%) websites had a described benefit for each treatment, fifty-one (61.5%) websites had no described benefits for any of the treatments. Regarding Regarding section 3 scores, based on the answers to all of the above questions, only six (7.2%) websites, three in LDH group and three in the LSS group, were found to be a useful and appropriate source of information about treatment choices. Mean DISCERN ® scores of section 1, 2 and 3 are shown in Figure 1 .
There was an almost perfect agreement between the two observers (κ = 0.96).
Although the physician and healthcare author groups had higher scores in section 2 (2.0±0.52 and 2.2±0.45, respectively) and section 3 (1.7±1.32 and 1.8±1.44), the difference between all author groups was not statistically significant (p=0.713) (Figure 2 ).
█ DISCUSSION
The rapid development in internet began with increased widespread diffusion of personal computers and applicability of internet use (8, 22) , and this triggered an information revolution of unprecedented magnitude (13) . Approximately 63% of internet users in the U.S. have sought health information (22), and there are more than 70,000 websites providing health information on the internet (9) . Searches are mostly performed following a diagnosis (2), and intended for obtaining information related to a physical illness (23). However, the multiplicity in the number of websites might cause accessing inaccurate, misleading and dangerous information from uncontrolled and unmonitored websites (6) . In parallel to this, 92.8% of websites were of low-to-moderate quality, with 77.1% of websites being unlikely to be of any benefit in our study. Only 7.2% of websites were found to be appropriate source of information about treatment choices. In order to achieve the advantages of interactivity and information tailoring offered by websites, neurosurgeons and physicians dealing with LDH, LSS and LSL should be aware of the quality of information on internet.
Google ® provided 67.5% of global search queries in 2014 and it ranked first with the usage of about 94.9% in Turkey (19). Regarding this, Google ® search engine was used to search for information in this study, as it is one of the most common ways for internet users to seek information on the internet (12) . We designed the search method so as to mimic the possible searching behavior of a patient with a limited medical or internet knowledge. This type of search often yields more irrelevant websites than in case of a structured and aimed searching. However, of all accessible websites, only 6.7% were unrelated to treatment options, and this rate can be ignored compared to the 93.3% relevance rate.
As previously stated by Lunik (15) and Lacroix et al. (14) , there is no arbiter of truth on internet and no quality filter, meaning that anyone can develop a website and authorship can be misleading as anyone can claim medical expertise. In our study, the physician and healthcare author groups had higher scores compared to other author groups but, unlike what was expected, the difference between all author groups was not statistically significant. Interestingly, 74.5% of websites with physician and healthcare authors provided information with serious shortcomings. This might be due to aforementioned incorrect authorship claiming, or worse, intentionally misleading the patients. 
